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L. Oeriumg Limited, a 
of Smethwick, Warley, 
England, do hereby declare 



(71) We. 
British Compai 
Worcestershire, 

die invention, for which we pray that a 
ent may be granted to ua, and the me 
by which it & to be performed, to be parti 
cularly described in and by the following 



The invention relates to a furnace for a 
thennogravimetric microbalance. In the use 
of soch microbalartncs a sample is coutlnu- 
onaly weighed as it is heated bo that the 
effects of thennaDy-induced weight changes 
can be monitored Weighing may be effected 
by i«ia«^wg the sample a gainst the same 
quantity of a reference substance unaffected 
by temperature, the reference substance 
being subjected to the same temperatures as 
the sample. Generally, an analysis requires 
the temperature to be elevated and main- 
tained or varied in accordance with a pre* 
datamfaed programme. Before analysis of 
the next sample may begin it is necessary to 
allow the system to cool fully. This usually 
takes an appreciable time and restricts the 
use of the e quipment An object o f the p re* 
sent Invention Is to alleviate thfij difficulty.' 

According to the invention there b pro- 
vided a toennogmvimetrlc microbalance 
comprising a balance beam from which a 
sample crucible is freely suspended in a 
furnace, which furnace comprises a housing 
defining a chamber, an electric heater in the 
chamber, the arrangement being such that 
the sample crucible may be freely suspended 
in the chamber from above to be heated by 
the heater; and means for liquid-cooling the 
housing. 

The cooling liquid is usually water and 
the cooling means is conveniently con stitu te d 
by ducts in fixe waD of the hearing fox carry- 
ing a Sow of cooling water. 

The heater may be a conventional electric 
ele ment but preferably the heater is a self- 



supporting coil of metal sheathed mineral- 
insulated wire. 

By "metal sheathed mineral insulated 
wire is meant a wire comprising a metal 
capillary tube along the inside of which 
runs a resistive heatfig wire* the wire being 
insulated from the tube by a packing To? 
insulating mineral A particnlariy "fftal fr™ 
of metal sheathed mineral-insulated wire for 
use in accordance with the invention com - 
prises a tube of Incooel ("Incand" is a 
Trade Mark) about 1 

TTi^r^ f in diam et er, an 
insulating p^Vrng within the tube of m »gnf- 
sium oxides and an internal heating dement 
within the magnesium oxide, and an internal 
heating dment wkhfa th* magnesium oorido 
packing comprising a nJckel-cfiromiran alloy 
wire. 

The advantage of using a metal sfacathed 
mineral-insulated cofi of the kind described 
is that do former is required to support the 
coiL Therefore, the effe ctiv e thermal mass 
of the coil is kept to a mfcifrnwm Thfc 
shortens the thermal response time of the 
heating assembly. Furthermore, with a heater 
caB of this kind the metal tube end of the 
heating cofl can reacHy make direct contact 
with the metal wall of the housing since there 
is no electrical insulation problem. Thfr fed- 
States rapid cooling. 

A small water-cooled furnace having a 
metal sheathed mineral-insulated heating coil 
of the kind described has a rapid thermal 
response and is particularly suitable for use 
in conjunction with a programmed controller 
for controlling the furnace temperature to 
follow a predetermined temperature pro- 
gram. Required temperature gradients and 
isothermal periods are accurately controJ- 
Iablei Preferably the furnace includes a tern- 
perature sensor within the heater coil for 
providing temperature feedback signals to 
the programmed controller. Preferably the 
temperature of the crucible is monitored by 



45 



50 



55 



60 



65 



70 



75 



80 



85 



BEST AVAILABLE COPY 

02/20/2004, EAST Version: 1.4.1 



1385.488 



_w situ* 

the crucible when 



10 



15 



20 



30 



35 



40 



45 



SO 



55 



60 



means of a further tern 
^ed immediately ' 

^^^^L^SJ^^^ 111 *** micro- 
balance of the present mvention includes two 
fumacei as described. w 
'The inveotJoo wffl further be described 

iSofwnS:**^^^ 
Figure la a schematic elevation of a 
tfaerrogavimetrJc microbalance in accord- 
ance with the invention; and accora- 
Ffcmte 2 is a croas-aectkmal elevation of 
a furnace shown in Figure L 

Referring to Figure 1 the microbalance 
eomproes a glass envelope 1 ftSnrtSS 
depend two stem, 2 and l3?The sterna ft fato 
^ furinels 4 and 5 at the top of respective 

beam 8fi jdvoted at 9 and aim of the beam 
support* by means of a wire 10. 11 area, 
pective crudbb 12. 13. lS enable, m 
swpended in furnaces 14. 15 atthVb«ton? 
of columns 6 and 7 respectively. 

♦„£^,^ J crU( ? Jc » contains a sample 
tojie analysed and the crucible 13 contains 
the same quantity of a reference substance! 
Bott 'furnaces are heated tawXeTand 
equafly in accordance with ajroo^nined 
temperature programme. Tne dulerenuaj 
effect of temperature on the weights of the 
sample being analysed and u» refirence sob? 
g^jf todfcated by the imbaScerfSs 

Both furnaces are the same but for the 
sake of fflustration the furnace 14 Hh£ 
trated m Figure 2. The furnace comnrfeai 

^TXL^T a t cavft y »7 withmwhfch 
«fJt»jS" aip - port V¥ heMer cofl 18 of metal 
sbeathed mmeral-lnsulated wire. Theloa 

InSoSp^**^*^ 

n^^tS* 1« has a series of water ducts 
D in which cooling water is circulated as 

SSS.^? 0 heBtBr cofl and die base 
gbownby the arrows. A top cover 19 anda 
base 20 are fitted to the cylindrical Dart of 

5f JM.*".* *°' «*2^proWded 
20 and this, fa con unction with the water 

onftun^^ 

. JuS t f n P eratu « of the furnace is con. 
trailed by a programmed controller foot 
shown) which supplies heating cuWto the 
coil todctermine the ten^urefa icco™ 
aoct iwhh a set progfammSiTne fcmperalure 
of the ftrrnace is sensed by a temperature 
sensor 22 wfakfa may be a pJaSa^! 
tbennocouDtai ou<i» skiafiTfrom the 



ttoto.lbe metal shsathadDJaetaJ^nubM 
%LJL ' » ,P«tlculariy fast thermal 

iwhjch allows accurate temperature 
^X? ^^,1^^ controlled 

temperature of the crucible 12 and 

• thermoctnipkT 23 
uJff P* 10 * *» crucible. 
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WHAT WE CLAIM IS:— 

LT vineWc microbalance 

1 4«^n^^f 0bal 1 ?f cc M claimed fa Claim 

melunShouZ^ *"* 
k8 a flow ScSlfag^uil^^ ^ 100 

^^seffS^^^ 
SgOB^^OO^ 105 

fe4£^^^S£ii5 

oL s A 3 n ,o C '? l fe n tt f) , daim cd h. any of 

tempemture s«J2^t,^L fa J"™*"* a 
^P^ure sensor within the heater cofl. 120 

too^t?*?™* * claimed faanTof 
v^dTSpeS reS"^ 

crucible 

«*•» ha, « second crucible freeh/lSspSS 
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therefrom in a second furnace as defined to ~r w^a&Pa^ipany 

any one of said cUims. F. J. (XBVELAND « COMPANY. 

0. a thcnnogmvhnetric microbalaace Chartered rata* Anita, 

substantially as bodnbeton described with Lmcoto'sliin Cbambeis, 
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